A nanostructured liquid crystalline formulation of 20(S)-protopanaxadiol with improved oral absorption.
As with many other anti-cancer agents, 20(S)-protopanaxadiol (PPD) has a low oral absorption. In this study, in order to improve the oral bioavailability of PPD, the cubic nanoparticles that it contains were used to enhance absorption. Therefore, the cubic nanoparticle loaded PPD were prepared through the fragmentation of the glyceryl monoolein (GMO)/poloxamer 407 bulk cubic gel and were verified by transmission electron microscope, small angle X-ray scattering and differential scanning calorimetry. The in vitro release of 20(S)-protopanaxadiol from these nanoparticles was less than 5% at 12h. And then Caco-2 cell monolayer model was used to evaluate the absorption of PPD in vitro. Meanwhile the rat intestinal perfusion model and bioavailability were also estimated in vivo. The results showed that, in the Caco-2 cell model, the PPD-cubosome could increase the permeability values from the apical (AP) to the basolateral (BL) of PPD at 53%. The result showed that the four-site rat intestinal perfusion model was consistent with the Caco-2 cell model. And the result of a pharmacokinetic study in rats showed that the relative bioavailability of the PPD-cubosome (AUC(0-∞)) compared with the raw PPD (AUC(0-∞)) was 169%. All the results showed that the PPD-cubosome enhanced bioavailability was likely due to the increased absorption by the cubic nanoparticles rather than by the improved release. Hence, the cubic nanoparticles may be a promising oral carrier for the drugs that have a poor oral absorption.